L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt et à la diffusion de documents scientifiques de niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés. Structural characterization of conducting polymers presents a real challenge. Because of amorphous nature of these materials, information obtained from X-ray and neutron diffraction is quite limited, while their insolubility prevents the use of the standard characterization techniques for classical polymers. As pointed out by Clarke et al. [1] , the so-called solid-state high-resolution 13C NMR (CMR) could be a promising way to investigate the structure of this type of materials. It has been used previously for polyacetylene (undoped [2, 3] and doped [4, 5] ) polyparaphenylene [6] , polypyrrole [7] and polythiophene [8] [9] [10] there is an extra broadening coming from the incomplete averaging of the dipolar coupling with the quadrupolar nuclei [11, 12] . Thus, it is often difficult to separate the inequivalent carbon lines [8] in PTh-CI04 (120 and 127 ppm).
Solid state 13C NMR in conducting polymers
They are compared in table I with the chemical shift in thiophene, 2,5-dimethylthiophene and neutral polythiophene [10] . The results for neutral and charged polythiophene agree remarkably well with that in a-substituted dimethylthiophene. This is strong evidence in favour of a regular a-polymerization. On the other hand, it is puzzling that there is practically no deshielding in PTh-BF4 with respect to neutral polythiophene. This result will be discussed in section 4. (Fig. 3b(i) ). working also in polyaniline [17] [18] [19] [20] [21] . We have thus studied protonated and deprotonated forms of polyaniline. Polyaniline-sulfate (PAn-S04) has been synthesized upon oxidation of aniline using Na2S208 in sulfuric acid medium. The elemental analysis (found : [21] . The conducting compounds (a &#x3E; 1 (Qcm) -1) show broad structureless lines similar to that in figure 5b, while the insulating compounds give a line with three peaks. Although these peaks are sometimes broader than those in figure 5a, their position, as far as it can be determined, remains the same. This suggest that these compounds prepared in various ways have the common structure shown above which corresponds to the state of first oxidation of polyaniline [19, 21] and that the transition from the conducting to the insulating form is well represented by the removing of a proton and an anion with no further alteration of the polymer structure [19] . 4 . Discussion : the 13 C shift in doped polymers, The comparison of the 13C shift between neutral and charged polymers is expected to give information on the charge repartition resulting from the doping. However the conclusions are limited by the precision of the experimental determination of the shifts. In this respect, the situation is quite different in our three compounds : o in polythiophene, the comparison between our results for PTh-BF4 and those in reference [10] Finally, a common feature in conducting polymers is the broadening of the CMR lines in the charged state. It is especially important for polyacetylene [4, 5] and polyaniline. In polyacetylene, it has been accounted for by Coulomb-induced charge density modulation around charged solitons [32] . In the compounds studied in the present paper, a possible explanation could be found in the localized nature 
